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IWXXM Tooling

Introduction
Since the IWXXM 1.0 release many organizations have started working with IWXXM data.  Several comments provided to TT-AvXML members have indicated a lack of awareness of tools and some confusion when working with XML and IWXXM data.  During the transition to XML, tools can have a strong role in easing the shift and in doing so increase adoption, compliance, and data quality.

The first priority for tooling is to improve data quality, and as such should be aimed at helping the original data producers of IWXXM produce correct IWXXM messages.  Data quality from the source is extremely valuable in an ICAO context given the large numbers of data producers and consumers.  Easing the transition process for IWXXM consumers is also valuable for increasing adoption.

This paper discusses proposes several types of tools, but this should be considered a starting point and many others types of tools could be of benefit to both data producers and data consumers.  
Validation Tools
One of the main tooling questions on IWXXM has been in regards to the availability of validation tools for IWXXM.  Validation is a crucial capability for data producers, and not all users have convenient access to XML Schema and Schematron validation tools.  
Existing Tools for XML Validation
Part of the ICAO and WMO community is unfamiliar with XML and has no experience with general-purpose XML tools.  A web search will turn up many online validation tools and desktop commercial XML validation tools such as Oxygen XML and XMLSpy. These tools cover many needs but can be quite slow to validate messages because of the need for network access to the XML schema definitions during validation – a single validation of the metar-A3-1.xml example took 40 seconds with one of the tools.  Many online tools check only whether the XML is well formed and do not fully validate the structure according to the XML schema.

These tools are primarily intended for human use and can be difficult to integrate into real-time data processes.  For integration into real-time systems (validating all messages produced for a period, or every tenth message produced for example) command-line tools can be quite useful for automated integration.  Several such tools exist, including XMLStar[1] and Crux[2].

One of the burdens of many existing tools is the need to compile, buy, and/or install software.  Web-based tools are readily available and are more likely to be used casually.
Web-based IWXXM Validation Tool for humans

A web interface dedicated to validating IWXXM messages could address some of these limitations for human validation scenarios.  Such an interface could include:
· Pasting in or uploading XML documents for validation
· Highlighting of errors in the documents
· Locally cached XML schemas and Schematron definitions to enable validation that does not require any network access
Comparison and Translation
One mechanism for bridging the TAC and XML divide is to display equivalent TAC and XML side-by-side for direct comparison.  This type of tool would enable users to paste either a TAC message or an XML message and see the equivalent representation.  This is useful for learning the relationships between the two formats as well as in providing a reference point for new translation software.
Web-based IWXXM Comparison Tool for humans
The most useful form of comparison/translation tool would be an interactive, web-based version.  This would allow either TAC or IWXXM XML to be pasted or uploaded, and would auto-translate to an equivalent representation in the other code form.
Tools for Automation
While this document focuses on tools for direct human use, they could also be made available in a web-accessible form for use in automation.  This would involve exposing a web service for validation and/or translation that could be used with real-time automation software.  The case for web services in support of automation requires additional justification due to the increased likelihood of heavier traffic and need for monitoring. 
Proposal
ICAO and WMO consider the best way to advertise IWXXM tools, including existing XML tools, to the community.

ICAO and WMO identify which tools would be useful and would be beneficial to develop to increase IWXXM adoption and compliance, not necessarily limited to the type of tools described in this paper.
References
[1] http://sourceforge.net/projects/xmlstar/
[2] http://www.ral.ucar.edu/~braeckel/validation/ 
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